meter. Like meter tampering, this is also very difficult to detect. Billing irregularities is a manifestation of corruption in the utility company through bribes to utility officials. Usually, the meter reader is compensated for not reporting the accurate electricity usage of the property. Refusal to pay electricity bills is a common practice by all socioeconomic groups [7] . The utility company has the greatest control over this since they are able to disconnect customers for unpaid bills. Disconnections are usually a prelude to another form of electricity fraud. Power theft is a serious problem and when not checked and prevented can derail the growth and progress of an economy [8] .In this research work, a prepaid energy meter using GSM technology to enhance electrical energy management was designed and implemented to provide a high level of energy management through an advance algorithm embedded in a microcontroller to monitor peak and off-peak periods with subsequent energy consumption rate; that is, for the peak period the energy is recorded as it is being consumed while for the off-peak period the energy recorded is 80% the energy consumed. This enables the consumer to manage his/her energy consumption rate at a reduced cost. The energy meter was also designed to communicate to the consumer through a GSM module by sending a message to the consumer`s registered phone number which was programmed in the microcontroller, with information about recharge made to the service provider. It also informs the consumer when the preset threshold is reached. If the value of energy gets to 50WHr a message is sent to the consumer to make a recharge; a relay connected to the meter disconnects the consumer from the energy supply when the unit get to zero and recharge is not made. This minimizes the problem of electricity theft as the meter could be install outside the reach of consumer and helps improve energy management as consumers make a conscious effort to reduce energy wastage during peak and off-peak periods; consequently reducing the tariffs.
MATERIALS AND METHODS
The block diagram in Figure1 shows the monitoring, metering and control System of the design which is discussed below. 
The Power Supply Unit Design
The source of power is from AC mains. The AC power supply was transformed from 220Vac to 15Vac. The transformed voltage was then rectified to DC using a bridge rectifier and filtered using a capacitor. The rectified dc was then regulated to 5Vdc using a 5V regulator (LM7805) and 12Vdc using a 12V regulator (LM7812).
Figure2. The circuit diagram of the power supply
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The Control Unit
The control unit uses a microcontroller ATMEGA328 which has internal ADC and memory. The controller was clocked with a frequency of 16MHz. This is used to achieve a compact system since two ADC is needed to check both the voltage and current. The controller is programmed to communicate with the LCD, GSM module and relay connected to the load which is responsible for the switching. The basic connection of the controller is shown in Figure3.
Figure3. Microcontroller Circuit Connection
Pin 7 which is the V cc is connected to 5V as specified in the datasheet which is to power the controller while pin 8 is grounded.
Display Unit
This unit is achieved by the use of an LCD. The datasheet instruction is needed in interfacing the LCD with the controller. The different control signals that could initialize the system were specified. All these instructions were adhered to for success in the prototype made. The symbolic representation of the device is shown in Figure4.
Figure4. Symbolic Representation of an LCD
Relay Unit
The unit aids in switching between the consumers supplies; that is, when a recharge has been made and vice versa. The diagram in Figure5 is the relay circuit.
Figure5. Relay Circuit
Current Sensing Unit
A filament bulb rated 60watts was connected to a supply of 220Vac. Therefore the total current flowing through the load will be:
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Where P is the total power, I is the current, COS∅ is the power factor and V is the voltage also 0.8 was chosen as the power factor for maximum efficiency.Figure6 shows the circuit diagram of the current sensing unit.
Figure6. Circuit of the Current Sensing Unit
Voltage Sensing Unit
The unit was achieved via the use of a step down transformer rated 220/15V. The voltage rating of the transformer was then scale down to 1:100 with the help of variable resistor such that when the input voltage was 220V the voltage at the output of the variable resistor that goes to the microcontroller was 2.2V. Figure7 shows the circuit diagram of the voltage sensing unit.
Figure7. Circuit of the Voltage Sensing Unit
Real Time Clock Unit
This unit was used to keep the present time and date in the sense that the peak and off peak period depends on time.
GSM Module Unit
The GSM module used is SIM900. It was set to the baud rate of 9600 bits/sec so it can communicate with the controller. The type of serial communication used is USART (Universal Synchronous Asynchronous Transmission) and this component is controlled using AT (Attention) commands.
OVERALL CIRCUIT DIAGRAM OF THE SYSTEM
The overall circuit diagram comprises the metering, monitoring and control unit. This is shown in Figure8.
Enhancement of Electrical Energy Transaction through the Development of a Prepaid Energy Meter using Gsm Technology International Journal of Research Studies in Electrical and Electronics Engineering (IJRSEEE) Page | 14
Figure8. Circuit diagram of the Overall Design
Construction of the Prepaid Energy Meter Casing
The prepaid energy meter casing was locally constructed using plastic in four corners to form a box. The casing constructed is shown in Plate1.
Plate1. Casing of the prepaid energy meter
TEST AND RESULTS
The testing of components of the prototype system was carried out before the implementation was made. A multi-meter was used to measure the voltage and current output of the voltage and current sensors. The measured values were recorded. The electronic components used for the monitoring and control circuit was initially tested on a bread board before it was finally soldered to a Vero board.
Table1 shows the communication between the monitoring and control unit when all units are connected. The prototype of the monitoring and control unit is shown in Plate2. The system responded as programmed. A response for status inquiry, unit availability and switching of relay was all tested. The messages displayed on the LCD and phone is shown in Plate3. 
Table1. Communication of the monitoring and control circuit
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Discussion of Result
The LCD in the circuit of the monitoring and control displays every action taken and message received by the microcontroller.
When the energy level of the energy meter gets to a preset threshold, a message is automatically sent only to the GSM number that was included in the programming of the microcontroller. Figure9, 10, 11 and 12 shows all the actions on the LCD as simulated using Proteus ISIS.
Figure9. Result on initializing display on the LCD
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Figure10. Result on LCD of the prepaid energy meter
Figure11. Result on LCD when the energy meter is not active
Figure12. Result on LCD when the energy meter is active
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CONCLUSION
The following conclusions are drawn from this research work; the integration of peak and off peak period match was able to enhance better energy management, an alternative means of monitoring and control of the energy meter created a better means of widening the communication of the status of the meter through text messages thereby reducing the usual regular physical inspection by utility staff also the introduction of GSM technology into the meter provided an easy way of recharging.
